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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce ripple of boosting 
voltage without increasing a layout area of a boosting 
p wer source circuit by controlling clock supply 

peration based on boosting voltage of plural charge 
pump circuits to which clock signals of which phases are 
different respectively are supplied. 
SOLUTION: Plural charge pump circuits 2. 3, 4 inputs 
power source voltage Vcc synchronizing with clock 
signals PI, P2. P3 respectively, performs boosting 
operation, and outputs it to a common connection node 
Nout. A ring oscillator 5 supplies clock signals PI. P2. P3 
having different phases respectively to the plural charge 
pump circuits 2, 3, 4. Also, a resistor voltage dividing 
circuit 7 and a comparing circuit 6 constitute a control 
circuit controlling operation in which clock signals PI, 
P2. P3 are supplied to the plural charge pump circuits 2, 
3, 4 from the ring oscillator 5 based on boosting voltage 
formed by plural charge pump circuits 2, 3. 4, 
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1 <7) 1 BffiK 1 0 L^Smm^dZ t {4T'# =5rv^. 
04 W4 . #ESi!|[lIBJ4 ^ a -y ^ ft^ P 1 CO 1 
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T. l4£i>UT. ^tOt^EtSVcpout*i 
3rae (2xVr e f ) £T4*>->fci:&, f-*—5^K 

*w t >h§ < $ ti h . z <7)Knw&?) o 7 7vu t 

[0046] U 7 7*;W^g»^t<Ji:flI®J$ilSA><b. 

[0 0 47] 4fc. !WJ:0f!fe*«firJ:5fc. 
**-5my7BM2. 3, 40ttoW*£jlS«S;hX 

ttfcffl«^**-5'**>'7 , lil»2. 3,4, aWl*** 

X£\,\ -rcocifcJi. ^TcO^-^-v : ^y7*II]K2 > 
3. 4. *«JS1-Sdfyr»«2iaif^^-HM0 
Sh7>^'X^2 0^J:^f-7TA*a«ti, 
: s#y7®mZ 1 fflco*^ t (i(J'|Sl fCS?tf . t H a £ 

SS2. 3. 4£M*iJ$tf-Ci>. #E®KIII8&<9*7 7 , ( $ 

[ 0 0 4 8 ] m 6 (C<i*»HJc7)#EmSHIS8 1 

*SHB<'D»ff«aigBi*fflv^;k-c» w 7*7 ha 

[0049] H9 cti+wHtffii^tt^ar^-erc 
7^.3.* ; E!;9oa%$;ft.i>. 

[00 50] *t'J7W 1 OOte. HSiW^^^i. 
( ffi* •»#&*) TOftflFWIitX tH/K77 y 

nyhD-zuy-Miv-Ktlk:. KWyiify hll 

•f l>l:^cOj±A • ftiBfc J: ~>T 7 y 7 i/i^ * U -fc/UO 
BMWtffifciifM-*. \m<r>yy-v^=.^)^Mt2 

mm^\z4mt'<?>m<?>T-?£m-r&zktfX'Z 
[0051] tWHFttmkZMWT vvxm ( x 

7KU*fI#) AXtetT7FlAX/\'7 7 7 (XADB) 
102B?rtaWH7Kl'.Xffl*(c3e»3*u Cfttfff 



7KWf3-^(XDCR) 1 0 2DT*j5?S?$:txT , 7 
-FttHSWfir WL ( i ) (iftHWfc 

ii*3il*7-Ftrc*&. *ty7M10 0Otf«yh 
«HIC& t-?7 7«&(DL) 10 3, -feyXT 

^this&(sa) 104. »iowy-hrMia» 

(YG-Gate) 1 0 5. SS20?ijy-l-7MII]S& 
(YW-Gate) 1 0 6 . 3l30?ijy- h7W HISS 
(YT-Gate) 10 7. f\T KUX^?7r ( YA 
D) 1 09B&tf?lJ7 h'l^Xf 3-^ (YDCR) 10 
9DjWKftMvO**. «7K^77r (YAD) 
1 09B(i^7ATHl^Xfl^ ( AY) £rtflH8tt7F 

^r'a-r(YDCR) 1 09T-»fj!$*t. *<3tfKMi 
*fcLfaPoTm<3*iy-h7ME]» (YG-Ga 
te) 10 5£. -tyzryTi 04XHt—?A1v* 
77t11 lK«W4t-7 M8*»RS*4. WfcM 
RSfufrv^ 7^-085 1 0 3ti7-K«*ffi 

%2<rMV-\-TVA HISS (YW-Gat e ) 106 

(HE) fc-Xt'J-fc/WSfc-tS. K*ajLiW±* 
7«JBt§n*. »3<^y-hTMIlI» (YT-G 
ate) 10 7te. ##a^»^WhcOf-^7 7f- 

A7j»^at^ajLiMP^t:fc^T. (is 

ftfcHtf^flaBfcSfU m3tfO?ijy-hTL-fH]S§ (Y 
T-Gate) 1 0 7JaB*«JO»t. ■WOUWikfc: 
J: 0, Hl^Wy-hTW HISS (YG-Gate) 1 

[00 5 2] y-*-***rt4M-W9»£IBII<sv 
Oil 0(i. ?l*iftfmtc y -7.H£tf- 7 5 7 
a^^E U -fe;W<7)y-^^«fif ; Sri:'S-?H*^ : 5r«{4^-ro 

y-^««ffii:Ott»^<yfrt:J:->T**«rtf«r 

(DIB) 111. aj7J^'7 7r[lISS (DOB) 112 

w?iw-7\s?v®m (mp) ii3^-rs. i/ 

t-Ktt, 3>ha-;Wt^A-.y7rHIK (CSB) 1 

1 5{c«t^§ni»f^«o#a^t'j$ij«ft#. ftt^*- 

Hnyhn-yl/HlSS (MC) 1 1 AmUMzX^XfflW 

ztiz. ftmmm& (vs> 1 16«. 

#ff«E*^rt»IMW««:^»l««EVc c (cS 
^V^T4lR-r4. Vs s(±IlIS&0^fi«ET'S)S. 
[0053] Mie3yha-;Wt-fyN'7 7rlfll?ll 1 5 
W4 . 49(cMIS § iiS t cOT-li^: v vB» . > * U 0J»(t# 
fcLT. f-7 7^f ^-y/m^CEb. T'7h7-7h'f 
*-7;l^t-^0Eb. h^f*- 7;Pft-^WEb. v 
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*z-Fa>ha-)U®3&l 1 4*»£>Jf#JKPR /Bb 

[0054] nKrtiffiuaft i i 6 cawo*. mz 

Vcc#A7J$ix. BHBL«7-FII«EVrw. 
-HIimJEVww. #&FHy*?«EVwd. *& 

Ofi^lHRE ( V t h L ) fcWffiti^'Cy Or 
-f7-mtEVwv. ii'47-HStffVew, ^ 
'J •fe;U«0SfV >KttSff ( V t h H ) Kit JBt 4 'J 

EVec. ^yxryrnis&ilEvsA^fc>'«$ii 

[00 5 5] ££-C&jR3*l.fc#*fl3i. Vrw, Vw 
w, Vwv, Vew. Vev, Vvt* ! ff7Hl/Xf3 
-/(XDCR) 10 2DC, VecA'y-X'ft^ 
^«fi«I0^Xll]8S (SVC) HOC Vwd#r- 
(DL) 10 3£. VSAtf*>A7>T 
W(SA) 104t, Vwt#7-*-l-7W[Hl8& (Y 
W-Gate, YT-Gate) 1 06, 107C-?-it 

[0056] ^£7)^»*ieiigg(ifc^-c. MWFfr 

fcttteSftSff/^FUX^AX/AYSrSttSfr 
/?l7h'l/XyN'77T (XADB/YADB) 102 
B , 10 9 B£il LTJ&£§*Ut7 H IsAti&lffi/m 
TK1/Xf3-^(XDCR/YDCR) 102D, 1 
0 9Da*£;*fl|>. ff7HW3-/(XDCR) 

102D&. 7Huxfi#t«!-3^t u-t^ffoy- 
Hll<oaHR«^*»rtW*. H7KWf3-/(YD 
CR) 109DU. 7Hl/^«#C«!ofc^ty-feyHf 

7W 1 0 OrtfcfcWt. ffiS^V-h'^St/b'-y htft 
[0057] mie#E«i!StB]SS 1 ttffiramMft ( V 

s) 1 1 6izittti. mmmtv-mmEvrwm 
<nsmEMju8.£.mmzti&. aajL7-H««ffvr 

w(ifiiefif7H^XT3-^ 1 0 2 DKJoTSiRSfi. 

[00583 H10 fcj4*fSBS(=« * i mwksai<o-«i 

5. |S|l2^§ixl>xy^f--y7'v^^o3>-h-jt.- 
?20 0J2. #gSv'j3>'<0«ta^Hi«0^*fflS 

rv^^D3ybi-^2 0 0<i, |JiE75-y^A^t 
•j 9 o i * y f- y rxmi X V . 

[0059] 01 OK^vt 2 0 lte+iJWIgS (C 
PU) . 9 0ltm9lzmmtfzyy y>'^=tV. 20 
2imilC PU 2 0 1 tfUff-f^rn^A^gr 



-^^Ett^iU-Hsfyy^ty (ROM) ,20 3 
ttfSJC P U 2 0 1 C J: SSt*t£££iflt Lfc 0 . C P 
U 2 0 1 WfBWBJSSrllflWS 7 «>t'J 
(RAM) „ 2 04(iBuie#^ : E , J2 0 2, 203t*h 
S^i^t'J (HSvti-f) bcomX'T-?Zm%.V>7n 

V ■ T7±X ■ ayhv-y (DMAC) 

[0060] 7^Dayt: i -?200lt jffflHISS 
t IX . tMBUI: O^T^ 'J 7>mtt£ff pi^'J 7/1- 
riSi^-i/aW y?-7x-XEIS& ( SC I ) 2 
06. ^-f-7207. fSliagSSr^L^r^^a-y^ 
Z7v yCK iz&rfLtt 9 o >y W*jfe£B 

SS (CPG) 208^*-74o 

[006 1 ] f--yr<0*l-SBi:t;iAffi7J^-h ( IOP1 
-IOP9 ) 2 1 1-2 1 9£ftLX%MZtl&. 

[006 2] Z<7)-?4 ^oayfj2.-^2 0 0(i, frte 
CPU20 1 177 7 yi^t'J 9 0 „ ROM202, 
RAM20 3, DMAC 2 0 4. — g&^AtfiTJ'-tf- 1- 

( IOP1-IOP5) 211-2 1 5t<rffik*4y 
7YVX)^X I AB&tf;>M yr-?'<x IDBUo 
T«*t*. ffieSC 1 20 6. ^-fv2 0 7^<7)jg3a 

m^txmti^-h ( iop i~i op9) 2 1 1-2 

1 9fc^lS£fgSH-&Effl7h'PXAXPAB&tfJ§M 
T-*K*PDB#fSftfcivO*4. MC. ±lfiIAB 
S^IDBhP A B&tf P D B fc ^tH^alBSfclM 
fSp-fSfc^fc. #/ta<y)^£#Jttt£>'^i'-7-X* 
(BSC) 2 2 0#*tgft£iXT^!,. 

[006 3] •/V/y|^-777'f?D3>'ta- 
? 2 0 OfcrtifrSiUt 75 y yi^t 'J 9 0C:fcttl>F*l 
KQffillKl 1 6 KibL7-l*lMEVr 

[0064] T-v-i/XyTmnZ l<H$o03</)fM 
fc:iJ»ti«^l««*StSWtSrrsi5fc:fcv^T. #ffft 
flHEVcpout#2xVr e f )&TlZ%ht. iMfi 

ms&aiTjc p stf±t>±#itf. v vy*i,v—9w& 

7]P10A*>±^'0$r^-TC#E* { $^S£OT'. #E* 
T-TS. H5icfcvvt. ttlRigBaj*CPS3&»4%±*» 

o. yy^^u-^was^p l^A^i^oict 

"C. #EJii7)mEVc pouli. HtX#E$it4. #E 
tB7J«EVc P ou*<2xVre f liLhSr^t . 'J 
y^xU-^c7)fcb7) p i tftLhTlfihlfi. 
yT%S.C 0lz£<0. #Eiii73mEV c P ou^, 2 x 
Vrefi Offiv^mE<i(c»*>±(fC L£ o . L^* J o 

A#=5:'Jy7-;l-^-rS. 

[0065] Ml£ll2^IIIBrt<0ft-v^i:#Eai*« 

VM&tLX. ^\-iSXy7®&2, 3, 4avy^ 
^^V—9 5<^^9uy9m^Pl. P2. P3<04 
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EVc P outA>'2xVrefOT:^t> it«[US& 
Uy^~>\y-^5<7)tH1l (|5IllT-{iP3) <?>± 

*>±a< w 5 >7tmn. -etui* 9¥<#e»## 

[00 6 6] ^-^^7*^42 l^ffl{i03OS* 
C0<7)l/3K&-?-O^fc#>. #EaB^UEVcpo 
u<Dft-h±.tf<omE ( 'J -yr/PmE) tftt. <R<>5:I>. 

Aft L V- YmZRES&X'Wm IX i>. 'J -y 77K9S 
EiEIIf£08<O#ET!gitE fc ^EiKSHEOiEB fc« 

[0067] -&m%*mt lx . 

< f 2. £ fc T'J y 7*;PSr ffli. Sit A { T'# S . 
«t 'J •yr;HEtt4:<Oia»*5rrtMEia7atXB6* 
*SW 5 C . h 0 2 <7)#E«iS@S& l £ fflv > 

SdfcT, W7^hffi»Kt^* { *>l>¥itS«8c^I 
U-yr^BEffl^O. 2Vfc 

[0 0 6 8] 01 lfctt«E«E£a«Efc-*-*#E* 

Mini. 3W0* J e-iS#y7®»*&m&lLlzM 
Xhk. 3fflOf-v-^yr0»2a, 3a. 4 a»± 
iJy^xl/-^5(7)aj^lPl. P2, P3£A7J-t 
5. #f-+-^y7HIB2a. 3a, 4ali, Pf-* 
yfrVWryfA 3f- KgSffiMO S h7yy^20 a# 
9M?MK£^§*VCj£'9, S^A- -i^rHB 
flffi:&y-F#fta««Sii*. MOS h?yv.X?2 

oa«y-m, ^-^>-rs»2 1 aat**-*- 
*-v#y?Wk* imv&ix&hB-EmmmmzikK 

Xl/3^r,X^l. 

[00 6 9] ifc. ISHlTtL j&fflfi&jhEIBfcl/C. N 
ftV*;H<OM OSh5yi/'X^3 5a £8UB LT «< > 

^lEVc P outi LTJI«E**»Etf <16. 

[0070102,011 x-mwLtzi-*-i;#yr® 

fc. +*-is*y7m,*mmth?vv?tttemi 

mm- mo s h 7 v*jx9<nv- ymzv-x v-t 
hAmv-,7-fiJtmmLxh^\ 

[00 7 1 ] 01 2(C(i*^$ r 4ta^o y^^^J: 

ttm&nft&nmmmzmmLtzm&nm&tf^ix 
h. ^\-is*yr®&<r>mmm.ii. m^zmmttc 

V^<, 3bLXti v ). 3m<F>=f-*r-V*y?'m&2 b , 
3b. 4b£M?d&g&UdaT'£>!». U y^yU-^ 



5c7)Jil^Pl. P2, P3tf)8BB*lniiH9ILT. 
CP i PI , CPiP2, CPiP3, CP1P4 (i 
= 1. 2, 3)£4jSU 3ffl£HEff3ftfc*+->'* 
^>-T(lISS2b. 3b, 4bcr>^^cr>^-^yy^. 

m?2 lb, 2ic izmteztiz. Maf-v-i^y 
r^*^2 1 bttfTE-f-*— : Jxy7®m.m : ?2 IK 

tfyrgaiiti 1 ) 2 1 c(i, ^-r->'';Ky7 , [I]B2b, 
3 b , 4 b ZmSL-fh Nf-v y*/H/cr>^ *- 
MOS hyy : JX?2 0bwy-MESr7'-Xh-ri> 
fctf>tf>8»*?T* 0 , 38 2 af-r-SW f 

7^4*^2 1 ct,z£$,7-Xhmtt*ttMZlt$>Z.O 
fc-f*ife*JHH t 2 1 c<38*1HR:ttrt«?n.y?fi 
^ (S20P«ia^nv^m^) CPiP3, CP i P4 
tfftteSft.*. ?oy?ft-^CP i PI, CP i P2li 
2 1 b«»*««c{ftte3*l.4. «#CP 1 P 
j,CP2Pj,CP3Pj ^{iffili, 1 2 0£-f-rf 
iVO>* ( j =1. 2, 3, 4). 
[0072]4ffl?n 7 ^^nST-cOlHlffiflljSa^^ o y 

2b, 3b, 4bO?ny?&^c7)<iffl£ffi3Wd£ 

«*&-r ; t 0,013 tw^sfis* 
mztth. 4i?D7mn ««E#E<7)*&ti 

[0073] J3Ut*l6HMt J: oT*Snfc56HH&iafc 

[0074] «f(itf , ^-vxyrm&mmm. 

f»lK=5rl). 

[007 5] it:. #EJfi*mEVcpoutc7)«Ett 
tt. »*EV refj 2£LfcfiCBl£Sivf . 

[0076] iti. uy^i^u-^Ri/^-^y 

?\mzf-\-mB.k LX. H2TI4WWEVCCT 
*4j6«. €iilE^«)$:#JStCV^, 0|^(fQSVE 
Vcc*RffigJifl:Lfc«E«r»fflLTfcJ:^. 
[0077] CUiWBHBTliii: LT*«W*fc: J: 

tt-e*ucHjesii*fc<oTti«r<. #EmE (lEfflsm 
Efcj:^mfflii««E) sasfc-r &*aM*8*aif**i 
**aw* -e-r ^ d 3 y e^- ^ mm* & z t 

[0078] 

nwrfcoic j: ^x&^tim%ztamzmw?tiifTii 
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[00793 ^mmzxtia . mm<n^- vxv? 

fir£30t\ Lfc t Z #E«Etf*Eni 

i U fT/P*: . f-ir-^VTHIKt 1 
ffltf»ti^ffi«iliEWtlk^T*fi»:«Hirr l» - h tf 

[0080] <J 7 7*^£iif«T'# 

e«e fc«> fc - ^> rmmts-r * 

[0081] mtf-v-isxyTm^Muvtm^ 

mz. tmmmcwmmj} z&mx-z z> . 
[00821^^'j'j- mmzmh v- mmm^ 
^MzmmBmmmMmEM&zm^&ms. v- 
Ymmm<mm M^yy-KiN?^) w^-v 
i^wmiwu^ym^wm^^x^. v-vtju 

[0083] huIB-x * y */p#mmto£«£ »*.*nj&ar 

*»Btt* * U -b;PT* £ & t> . 'J — HBf^CtJ »t 4 7 
- H«88J V^T* S #ESEO y riW&jfim 

t-Tm&fflstth z t ^mx'hh . 

[ o o 8 4 3 nsmmm H 9 n a y t ftg 

'J- K7?*xtf+*WIS10lWl5?o 7 ? fc:R«L 

®l<mat&ztX'$h. 
[HiiW>ffi#*Sii0!] 

[HI 3 *«Hfc«*^ttS&SfcjWB5*i*#E«a 

[02 3 m^m^mm^-miktmmx'h 
h. 

[03 3 f-^-^yriiiis^ifflflii^Emaiiiiis 
<n-mz*tmimx'$>&. 

[04 3 02O#E«*IIIHfcfc»t*#E»ft*>-W* 

*-t«9B0-ej>s. 

[05 3 +*-iS*>T®$%$: lmffiltz&Mfflk IX 



mKnmmmmmimmx'hh . 

[06 3 m2<msmmmmza»h y vrvmEtti: 

[07 3 03c7)^E«Ji(IIS8^fc^S 'J 7T;HEffii: 
[08 3 7 7 y^A^^ytlfc^S^itiLV-K^<7) 
0T'£>S. 

[09 3 *muzm*m#m&co-mx'& i*mmz 
wmmt ixmimiz9z®mm%7y-y * y 

[0ioj *w%\,z&h^mm?)-wx'bhi'>? 

M tT?4 9u3>t'jL-9£5jk?7a >y ?0T'& 
5. 

[0113 #E«ESrtmEi:-f 4#E«i!IIIISS{cfe(t 
[01 23 4ffi?oy?*3«:J$ME<o#EMrai 

rk it* f- a- - v Tm^-mz^-t mmx-h 

[0133 01 2CD4m9av9fcBcO--mZ*iim 

mx-hh. 

1 #EiSiiEI» 

2.3,4 f-v-fdOTGUI 
2a, 3a, 4a *f-r- s Ji$>7WM, 
2b, 3b, 4b ^-v-^yrHIB 

5 'Jy^y!/-? 

PI, P2, P3 ?n??fi<9 

6 ikttmK 

7 #EH1&& 
8 

2 0 ^^-KMMOSh?^? 
20a y^t^-m^M0Shy>>'X9 
20 b ^3|--HgiM0Sf-7>^ 
2 1 Xy7®M. 

2 i a 

2 1b X>7®M. 

3 4, 3 5 jtcSKiffl^MOSh^y^X^ 
5 0,5 1,52 4 yA-? 

7 0, 7 1 ^-ElHlBffifiKfflMOSh^y^^ 
9 0 777^*^ 
116 rt^mSEB 

20 0 yy/Wyrv^Dnyti-^ 

201 *$jmmm 

IAB ^>fyTHU^^ 
idb tJyr-frtx 
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